Abstract-Solanum section Gonatotrichum (Solanaceae) includes eight species native to North, Central, and South America. Plants of this section are herbs to woody shrubs that lack spines, are pubescent with simple or stellate hairs, and have berries that swell due to increased turgor pressure and explosively dehisce to disperse the seeds. Section Gonatotrichum is closely related to section Brevantherum, from which it differs by the presence of explosive fruit dehiscence and simple hairs in all taxa except S. lignescens, which has stellate pubescence. The morphology, taxonomic history, nomenclature, ecology, distribution, and reproductive biology of Solanum section Gonatotrichum are reviewed. A dichotomous key is provided for the species of the section.
Solanum (Solanaceae) contains approximately 1500 species and is one of the 10 largest genera of flowering plants (Frodin 2004; Bohs 2005) . Due to the large size and the morphological complexity of the genus, many infrageneric groups within Solanum are not well defined. Recent species level taxonomy (e.g. Bennett 2008; Knapp 2008; Peralta et al. 2008; Tepe and Bohs 2011; www. solanaceaesource.org) has led to a better understanding of Solanum systematics and numerous molecular phylogenetic studies have helped elucidate clades within the genus (Bohs 2005; Weese and Bohs 2007) . One clade that has been recognized in molecular studies is the Gonatotrichum clade, which corresponds to the formally named Solanum section Gonatotrichum Bitter. This contribution is a revision of that section.
Section Gonatotrichum includes eight species native to North, Central, and South America. They are all herbaceous or small, woody shrubs with simple hairs (except S. lignescens Fernald which has stellate pubescence). The fruits are unique within the genus and are a key diagnostic character for the section. They have a thin pericarp with a watery mesocarp that is held under pressure until the fruits explosively dehisce (Nee 1989) . While it is unusual to witness the explosive dehiscence, the syndrome is apparent, as the fruits are white, yellow, or green and nearly transparent when mature. After dehiscence, the fruits appear deflated and shriveled. Section Gonatotrichum has previously been taxonomically challenging because while some species are relatively widespread in their distribution (S. deflexum Greenm., S. olympicum Hassl., and S. turneroides Chodat), others are narrowly distributed and relatively inconspicuous, making them among the least collected species of Solanum.
Materials and Methods
The taxonomic conclusions presented are a result of extensive field and herbarium work. We examined specimens from the following herbaria: A, BH, BHCB, BM, BR, CEPEC, CESJ, CORD, CTES, ESA, FUEL, G, GH, HAS, HB, HNUP, HUEFS, IAC, IAN, IBGE, ICN, INB, INPA, JPB, K, LPB, M, MBM, MBML, MEXU, MO, NY, P, PACA, PEL, QCA, QCNE, R, RB, SI, SP, SPF, SPSF, TEX, UC, UEC, UPCB, US, USZ, UT, VIC, WIS, W, WU. We also field-collected five of the eight recognized species, including two recently described species (Stern and Bohs 2009; Giacomin and Stehmann 2011) . Details of exsiccatae are cited here and are also available on the Solanaceae Source webpage (www .solanaceaesource.org). Specimens with sheet numbers are cited with the herbarium acronym followed by a dash and the sheet number (i.e. MO-1781232) ; barcodes are preceded by the herbarium acronym followed by a dash, then the barcode number (i.e. G-G00104280).
We have followed the morphological species concept or "morphological cluster" concept in delimiting species of sect. Gonatotrichum (Mallet 1995) . Taxa are recognized as distinct if they possess a unique suite of characters and are separated from similar entities by morphological gaps. In nearly all cases, taxa also occupy geographically circumscribed ranges.
Measurements were made from dried herbarium material supplemented by measurements from living material. Colors of corollas, fruits, etc., are described from living material or from herbarium label data. Specimens with latitude and longitude data on the labels were mapped directly. Some species had few or no georeferenced collections; in these cases we retrospectively georeferenced the collections using available locality data. Conservation status was assessed following IUCN Red List Categories and Criteria (I. U. C. N. Standards and Petitions Subcommittee 2010).
For seed SEM studies, seed coats were digested using a 1% cellulase solution for 24 hr to remove the periclinal cell walls and expose the anticlinal cell walls. For hair SEM studies, fresh stems, when available, were mounted on a stub with double-sided tape and coated with goldpalladium. For those species where fresh material was not available, dried material from herbarium specimens was used. The material was rehydrated and postfixed in osmium tetroxide and then dehydrated in an ethanol series before being coated with gold-palladium.
Plants used in breeding studies were grown from seed in the greenhouses at the University of Utah. Voucher information and original locality data of materials used are given in Appendix 1. For plants that were not autogamous, crosses were made by shaking pollen onto a glass slide that was rubbed gently across the stigma of the pollen-receptor flower. Success or failure of the cross was monitored, as well as fruit size, shape, color, and number of seeds in successful crosses.
Taxonomic History
The earliest descriptions of species that would later be assigned to sect. Gonatotrichum were Sendtner's (1846) publication of S. adscendens Sendtn. and S. hoffmanseggii Sendtn. in his treatment of the Solanaceae in Martius' Flora Brasiliensis. Asa Gray described Salpichroa wrightii A. Gray in 1886, which would later be recognized as a synonym of S. deflexum. In 1897, Fernald described the Mexican species S. lignescens. Also in 1897, Greenman described a Central American species, S. deflexum. Chodat (1902) described the South American species S. turneroides based on material from É mile Hassler's herbarium in Geneva. In 1911,
Hassler described S. olympicum Hassl. from material collected in Paraguay.
In 1912, Bitter described two new species from Bolivia and Paraguay, S. gonatotrichum Bitter and S. geniculatistrigosum Bitter, both treated in this revision as synonyms of S. turneroides. He also formally established sect. Gonatotrichum, including these two species as well as S. adscendens and S. deflexum. In his concept, plants of the section were small annuals or perennials with few-celled, unbranched, often geniculate hairs, few-flowered, nearly sessile inflorescences, and glabrous filaments and styles.
One year later, Bitter (1913) described two other new species from Paraguay, S. flavistrigosum Bitter (here considered as another synonym of S. turneroides) and S. parcistrigosum (here considered a synonym of S. olympicum), and assigned S. hoffmanseggii to the section. Later, Bitter (1922) transferred Bassovia setosa Brandegee (Brandegee 1917) to Solanum and placed it in sect. Gonatotrichum (Bitter 1922) . Solanum setosum (Brandegee) Bitter is now considered a synonym of S. deflexum.
Solanum sect. Gonatotrichum received virtually no taxonomic attention until Nee (1989) reduced the number of species in the section to two, recognizing only S. adscendens and S. turneroides; he left S. hoffmanseggii as a name of doubtful affinity. He reiterated the importance of hair characters in defining the section and also emphasized the explosively dehiscent fruits as a distinctive character.
Recent herbarium and field studies have resulted in the description of S. manabiense S.Stern from Ecuador (Stern and Bohs 2009 ) and S. evolvuloides Giacomin & Stehmann from Bahia, Brazil (Giacomin and Stehmann 2011) . Concurrent phylogenetic and taxonomic work has led to the present revision as well as a published molecular phylogeny of the section (Stern and Bohs 2012; see below) .
Morphology
Habit-Members of sect. Gonatotrichum are small herbs, single-to few-branched from a lignescent base, with only two species, S. lignescens and S. hoffmanseggii, becoming subshrubs. Species range in height from mature individuals of S. deflexum that reach only 5-10 cm to the shrubby S. lignescens that can grow to 1 m. Some species (S. manabiense and S. turneroides and rarely S. deflexum) are known to produce many upright stems from underground rhizomes. The herbaceous habit of sect. Gonatotrichum most resembles members of sect. Solanum (Morelloid clade sensu Weese and Bohs 2007) but various other morphological and molecular characteristics distinguish these sections (see Bohs 2005) .
Trichomes-As in some other solanums (Seithe and Anderson 1982) , trichome morphology has proven to be an excellent characteristic in delimiting species within the section. Both branched and unbranched trichomes are found in sect. Gonatotrichum (Fig. 1) . Branched, stellate hairs are found only in S. lignescens, which also has simple, unbranched hairs. The unbranched hairs range from oneto five-celled and can either be straight (in S. adscendens, S. deflexum, and S. manabiense,) or bent at a 90 angle between the first and second cells (S. olympicum and S. hoffmanseggii). The trichomes of S. turneroides fall between these categories and vary from straight to bent at nearly a 90
angle. Glandular hairs in sect. Gonatotrichum appear to be confined to S. evolvuloides (Fig. 1F) ; however, SEM work has shown that very small glandular hairs not visible with light microscopy may be present in some other species (e.g. S. turneroides, Fig. 1B ). Among the species of sect. Gonatotrichum, trichome density can vary from sparse to dense. Variability of trichome density changes both among and within species depending on position on the plant. For instance, the abaxial surface of the leaves is generally more pubescent than the adaxial surface. Similarly, young growth is commonly densely pubescent while older growth on the same plant may be nearly glabrous.
Leaves-The leaves of sect. Gonatotrichum are all entire, petiolate (or nearly sessile in S. hoffmanseggii), and elliptic or elliptic-ovoid (except in S. adscendens with cordiform leaves and S. hoffmanseggii which can have linear leaves). The base of the leaf is somewhat decurrent into the petiole in all species except in the cordate leaves of S. adscendens. Leaf size is relatively uniform within the section, with the smallest leaves ca. 1 cm long and the longest ca. 7 cm long, with greater intraspecific than interspecific variation. Leaf texture is chartaceous to membranaceous. Venation is typically pinnate with one major vein from the base, except in S. adscendens, which has 3-5 major veins extending from the leaf base.
Inflorescences-The inflorescences in sect. Gonatotrichum are all sessile or nearly so, unbranched, and extra-axillary or subopposite the leaves. The inflorescences are all fewflowered, with 1-6 (12) flowers. They are typically very congested with a short to almost absent peduncle and a condensed rachis. The pedicels are all articulated at the base. The sessile inflorescence is a shared characteristic of all species of sect. Gonatotrichum.
Flowers-The flowers of sect. Gonatotrichum are all perfect, 5-merous, and white or sometimes light pink to purple in color. The flowers are small compared to many other Solanum species, with corollas typically about 1.5 cm in diameter (to 1.8 cm in S. lignescens, 2.5 cm in S. turneroides, and 3 cm in S. evolvuloides). The flowers of S. adscendens, S. deflexum, S. lignescens, and S. manabiense are actinomorphic. The flowers of S. olympicum and S. hoffmanseggii are very slightly heterantherous, with the lowermost anther slightly projected due to an elongated filament, although this is often so inconspicuous as to be very difficult to see on herbarium specimens. Solanum turneroides and S. evolvuloides both have strongly heterantherous flowers with the lowermost filament elongating to twice the length of the others. These species also have a style that is deflected upwards at the apex. Solanum turneroides has flowers that are strongly fragrant, a unique trait in the section and uncommon in Solanum in general.
Fruits-The fruits in sect. Gonatotrichum are unique in the genus and are an excellent diagnostic character for the section. They are glabrous, green, white, or yellow when immature and green or green-purplish and transparent when mature. The fruits have a thin pericarp with a watery mesocarp that is held under pressure until the fruits explosively dehisce. This dehiscence can propel seeds over 15 m from a 30 cm plant in S. turneroides.
Seeds-The seeds of sect. Gonatotrichum are flattened and reniform like those of many other Solanum species (Fig. 2) . In overall shape, S. deflexum is unique in that it has a swollen margin and a large notch where it connects Fig. 2 . Scanning electron micrographs of seeds in section Gonatotrichum. All seeds were treated with 1% cellulase for 24 hr and dried prior to imaging. A. Solanum olympicum; note the raised ridges radiating from the center to the margins (Bohs 3194, UT) . B. S. adscendens; note the raised ridges (Leite 658, NY) C. S. deflexum; note the swollen margin and large notch (Nee 51716, UT). D. Solanum turneroides (Bohs 2715, UT). Scale bars = 2 mm.
to the placenta (Fig. 2C) . In S. turneroides the seeds are twisted and bent, in contrast to the flat, reniform seeds of other species in the section. The arrangement of cells on the seed surface can be diagnostic. The individual cells can be seen when the periclinal cell wall is enzymatically removed and range from raised fibrils that radiate from the seed center to the margins in S. olympicum ( Fig. 2A) to the netlike cell walls of S. turneroides (Fig. 2D) .
Breeding Systems
Plants of S. deflexum, S. olympicum, S. manabiense, and S. turneroides were studied in the greenhouses at the University of Utah, while those of S. adscendens and S. evolvuloides were studied at the Jardim Botânico da Fundação ZooBotânica, Belo Horizonte, Brazil. All species were hermaphroditic and self-compatible, and all but S. evolvuloides and S. turneroides were autogamous. Among the autogamous species, S. adscendens, S. deflexum, and S. olympicum were strongly autogamous, while a smaller proportion of flowers of S. manabiense set fruit without manipulation.
Habitats and Geographic Distribution
Species of sect. Gonatotrichum are native to the southwestern United States, Mexico and Central America as far south as Costa Rica, and to coastal Ecuador, Brazil, Paraguay, Bolivia, and Argentina in South America. Species can be found from sea level to 2,700 m. Although they occupy various habitats, all seem to prefer dry sites, including dry deciduous forests, roadsides, grazed areas, and forest edges.
Some of the taxa in the section are widespread: S. deflexum ranges from the southwestern United States to Costa Rica, S. lignescens ranges from Mexico to Nicaragua, and S. turneroides and S. olympicum range throughout Bolivia and Paraguay and into southeastern Brazil and northern Argentina. Other members are restricted to much smaller regions: S. manabiense is only found in central coastal Ecuador in the Manabí and Guayas Provinces, S. adscendens is only found in Rio Grande do Sul State in Brazil and adjacent Corrientes and Misiones Provinces in Argentina, S. hoffmanseggii is only known from collections in Pará and Tocantins States in northern Brazil, and S. evolvuloides is only known from southeastern Bahia State, Brazil.
A notable aspect of the distribution of members of sect. Gonatotrichum is their clustering in four regions (North and Central America, coastal Ecuador, northern Brazil, and Bolivia to southeastern Brazil/northeastern Argentina) with large disjuctions between them. Bitter's (1912) description of the section noted the large geographic disjunction between the southern South American and North to Central American members of the section and predicted that a close relative of these species might be expected in the territories lying between these disjunct areas. In fact, S. manabiense of coastal Ecuador was found in the intervening area (Stern and Bohs 2009 ). Solanum olympicum is the only species known to span a large disjunction, being found in both the northern and southern Brazilian centers of distribution. However, specimens from the northern part of the range are somewhat aberrant in hair structure, and further collections and study may show that they are distinct from the southern populations (see taxonomic treatment below). Part of the explanation for the large disjunctions in this group may be due to their preference for dry habitats, but even so, they are not found in all of the drier areas of the Neotropics.
Phylogenetic Relationships
Previous authors (Sendtner 1846; Nee 1999 ) allied species of sect. Gonatotrichum with sect. Solanum of subg. Solanum. Both groups are superficially very similar in their herbaceous, often weedy habit, pubescence of unbranched hairs, usually short, unbranched, often extra-axillary inflorescences, and small white flowers. However, molecular data (Bohs 2005; Weese and Bohs 2007) showed that sect. Gonatotrichum is unrelated to sect. Solanum and instead belongs to the Brevantherum clade of Solanum. This clade consists of about 60 Neotropical species lacking prickles and with short, broad anthers. Most species of the Brevantherum clade have stellate or lepidote pubescence, often large, branched inflorescences, and fleshy, non-dehiscent fruits. Section Gonatotrichum is unusual in the Brevantherum clade because of its herbaceous habit, reduced inflorescences, simple hairs in all species except S. lignescens, and its explosively dehiscent fruits.
Phylogenetic relationships of Solanum sect. Gonatotrichum were further examined by Stern and Bohs (2012) . Molecular data indicate that sect. Gonatotrichum forms a monophyletic group including S. lignescens that is sister to all other sampled members of the Brevantherum clade ( Fig. 3 ; Stern and Bohs 2012) . Within sect. Gonatotrichum, phylogenetic results closely follow the geographic distribution of species in the section, with the exception of S. adscendens, a species from southern Brazil that does not form a clade with the other South American species, but is sister to the rest of the species in the section (Fig. 3) ; this relationship, however, is not well supported. The two Mexican and Central American species, S. lignescens and S. deflexum, are strongly supported as sister species. Solanum evolvuloides, S. turneroides, and S. olympicum, all have heterantherous flowers (although those of S. olympicum are weakly so), and form a monophyletic group with S. evolvuloides sister to the other two species (see Fig. 3 ). Multiple accessions of S. olympicum are grouped together, with those from the northeasternmost extent of the range in Bahia, Brazil, sister to the other accessions. While these populations have some slight morphological differences, they are treated here as the same species. Solanum hoffmanseggii was not included in the phylogenetic study due to a lack of high quality genomic DNA.
Taxonomic Treatment
SOLANUM section GONATOTRICHUM Bitter, Repert. Spec. Nov. Regni Veg. 11: 230. 1912 .-TYPE species: Solanum gonatotrichum Bitter (= Solanum turneroides Chodat).
Herbs or shrubs, sometimes rhizomatous, lacking prickles. Stems nearly glabrous to densely pubescent with straight or geniculate, unbranched and/or stellate hairs. Leaves simple, the blades chartaceous to membranaceous, elliptic to elliptic-ovoid to cordiform, glabrous to densely pubescent with straight or geniculate, unbranched and/or stellate hairs, the base rounded to obtuse to truncate or cordate, often decurrent into petiole, the margins entire and often ciliate, the apex acute; petioles sparsely to densely pubescent. Inflorescence nearly sessile, extra-axillary or subopposite the leaves, unbranched, with 1-6 (12) flowers, the axes sparsely to densely pubescent; pedicels articulated at the base. Flowers 5-merous, perfect, actinomorphic or zygomorphic due to heteranthery. Calyx campanulate to spreading, sparsely to densely pubescent, the lobes linearlanceolate to broadly triangular, erect to reflexed at anthesis, not to slightly accrescent in fruit. Corolla white to pale pink or purple, membranaceous, stellate to rotate with abundant interpetalar tissue, glabrous adaxially, glabrous to sparsely pubescent abaxially, mostly on apex and main veins. Stamens equal or one stamen borne on an elongated filament to twice the length of the others, the filaments short to greatly elongated, glabrous, inserted in corolla tube near its base; anthers connivent, yellow, sagittate at the base, poricidal at the tips, the pores directed distally, not (or rarely) opening into longitudinal slits. Ovary glabrous to sparsely pubescent; style equal to or exserted beyond stamens, cylindrical, glabrous, the stigma capitate. Fruit a globose to ovoid berry, obtuse at apex, glabrous, green to white or purplish-black when ripe, the pericarp thin, the mesocarp watery and held under pressure, dehiscing explosively at maturity. Seeds somewhat flattened, often with raised ridges on outer margin.
A Key to the Species of SOLANUM Section GONATOTRICHUM Herb, sometimes woody at base, much-branched, the branches decumbent with apices upright, 1-3 dm tall. Stems sparsely to densely pubescent with 2-5-celled unbranched, straight hairs. Sympodia 2-foliate, the leaves solitary or geminate. Leaf blades 1.5-4 + 1-3.5 cm, cordiform, chartaceous to membranaceous, nearly glabrous to sparsely pubescent adaxially and abaxially with 1-2 (4)-celled unbranched eglandular hairs, these 0.5-1.5 mm, erect or lying flat along blade, denser along veins, mixed with small, glandular hairs, these 0.1-0.2 mm, barely visible in dried material; base truncate to cordate, often asymmetrical, slightly decurrent into petiole; main veins 3-5, palmately leaving the leaf base; apex acuminate to acute; petioles 0.5-1.5 cm, moderately pubescent with unbranched hairs like those of stems. Inflorescences with 1-3 flowers, the axes sparsely to moderately pubescent with unbranched hairs; peduncle absent or nearly so; rachis absent; pedicels 5-15 mm in flower, 10-20 mm in fruit, pendent. Flowers with the calyx 3-10 mm long, the tube 1-3 mm, the lobes 2-7 + 0.5-1.5 mm, linearlanceolate, moderately to densely pubescent. Corolla 0.5-1.5 cm in diameter, rotate with abundant interpetalar tissue, chartaceous to membranaceous, white, the tube 3-6 mm long, the lobes very short, 1-2 + 0.5-1 mm, triangular, acute at apices, glabrous abaxially and adaxially. Stamens 2-4 mm long; filaments up to 1 mm long; anthers 1.5-3 + 0.5-1.5 mm, oblong, the base cordate, the apex emarginate. Ovary glabrous; style 4-6 + 0.5-1 mm, equal to or exserted beyond stamens; stigma to 1 mm wide. Berries 5-12 mm in diameter, globose, white to yellow when immature, maturing semitransparent, drying brown, glabrous, the mesocarp probably watery and held under pressure until dehiscing explosively at maturity. Seeds 10-35 per fruit, ca. 2.5 + 1.5 mm, with a small notch where connected to placenta, the margin not swollen, surface with fine raised ridges radiating from center to edges and shallow ridges running parallel to margin. ( Fig. 5) . A few collections exist from Misiones and Corrientes Provinces in Argentina, but these are found near the border between the two countries. Solanum adscendens is a weedy species of interior forests and river banks as well as fields and roadsides (commonly ruderal) in seasonal deciduous forests at elevations from 0-600 (900) m.
Phenology-S. adscendens has been collected in flower and fruit in all months except January and May.
Conservation Status-While S. adscendens status is Least Concern because it does not meet IUCN Red List qualifications for a Threatened or even Near Threatened species, it is still of some concern due to the limited geographic distribution and rapid conversion of wildlands to grazing and farming in Rio Grande do Sul (IBGE 2010) . It is advised that this species be monitored in the future.
Etymology-The epithet adscendens refers to the species' growth form, which begins by spreading horizontally with subsequent ascending, erect flowering stems. Notes-Solanum adscendens is similar to S. olympicum and has been considered to be conspecific with it (Nee 1989 ). Mentz and de Oliveira (2004) also placed specimens of S. adscendens and S. olympicum together in S. adscendens. This placement was largely due to the absence of type material, as the presumed holotype was destroyed in Berlin and the photographs of it were not sufficient to distinguish the species. Mentz and de Oliveira's (2004) photographs of a duplicate of the type at Paris enabled us to readily distinguish S. adscendens from the more common and widespread S. olympicum. The cordate leaf bases, straight (not geniculate) hairs, glandular hairs on the abaxial leaf surface, and sprawling growth form with many branches from a single base characterize S. adscendens and differentiate it from S. olympicum, as do molecular data.
Solanum amarantoides var. hirtellum has not previously been considered a synonym of S. adscendens, but both Bitter and C.V. Morton annotated the holotype at P as "affine S. adscendens" and "probably = S. adscendens," respectively. The original printed label indicates the specimen was collected in "Province de Rio-Grande" but unidentified handwriting above this label states "de Minas Geraes." Solanum adscendens has its northern limit at the border of Rio Grande do Sul and Santa Catarina States, so it is unlikely that the Gaudichaud 1745 specimen was collected in Minas Gerais State. Herb, sometimes slightly woody at base, single-to fewbranched, 1-3 (4) dm tall. Stems sparsely to densely pubescent with straight, one-or two-celled unbranched hairs, these denser on new growth. Sympodia 2-foliate, usually geminate. Leaf blades 1-4.5 + 0.5-2.5 cm, elliptic to ellipticovoid, chartaceous to membranaceous, sparsely to moderately pubescent adaxially and abaxially with 1 or 2 celled unbranched hairs, these lying flat along blade, denser along veins; base rounded to obtuse, often decurrent into petiole; apex acute; petioles 0.5-2 cm, moderately pubescent with unbranched hairs. Inflorescences with 1-5 flowers, the axes sparsely to moderately pubescent with unbranched hairs; peduncle absent or nearly so; rachis absent; pedicels 5-12 mm in flower, 10-20 mm in fruit. Flowers with the calyx 3-9 mm long, the tube 1-3 mm, the lobes 2-6 + 0.5-1.5 mm, linear-lanceolate, moderately to densely pubescent. Corolla 0.5-1 cm in diameter, rotate with abundant interpetalar tissue, chartaceous to membranaceous, white, the tube 3-6 mm long, the lobes very short, 1-2 + 0.5-1 mm, triangular, acute at apices, glabrous abaxially and adaxially. Stamens 2-4 mm long; filaments up to 1 mm long; anthers 1.5-3 + 0.5-1.5 mm, oblong, the base cordate, the apex emarginate. Ovary glabrous; style 4-6 + 0.5-1 mm, equal to or exserted beyond stamens; stigma to 1 mm wide. Berries 5-12 mm in diameter, globose, white to yellow when immature, maturing semitransparent, drying brown, glabrous, the mesocarp watery and held under pressure until dehiscing explosively at maturity. Seeds 5-20 per fruit, ca. 2.5 + 1.5 mm, significantly notched where connected to placenta, the outer margin of seeds swollen with large raised ridges running perpendicular to margin and connected by smaller cell walls running parallel to margin, the center of seed smoother. Figure 6 .
Habitat and Distribution-Weedy in grazed areas, along roadsides, and disturbed areas in dry forests from southern Arizona, U. S. A. through Mexico to Guatemala, Honduras, Nicaragua, and Costa Rica at elevations from 0-1,550 m (Fig. 7) .
Phenology-Flowering specimens have been collected in all months with a peak from May through September. Fruiting specimens have been collected in all months of the year with a peak from June through October.
Conservation Status-The widespread distribution and abundant populations of S. deflexum give it an IUCN Red List Status of Least Concern.
Etymology-The epithet deflexum indicates a structure bent sharply downward but it is somewhat unclear what structure this refers to. In the description, Greenman notes that the species is well characterized by the inflorescence, calyx, and pubescence. Since only the inflorescence, specifically the pedicels, could be characterized as deflexed, it is likely that the epithet refers to this structure. Notes-Solanum deflexum and S. lignescens are the only two species in the section that occur in Central America. The straight, multicelled, unbranched hairs of S. deflexum are unlike the hairs of S. hoffmanseggii, S. olympicum, and S. turneroides that bend up or down the stem, and, unlike S. lignescens, they are not stellate. Solanum lignescens is sympatric with S. deflexum, but the latter is a diminutive nonwoody plant, reaching 30 to rarely 40 cm in height. Solanum deflexum is frequently many-branched at the base, creating a "flat" appearance that is distinct from the upright appearance of other members of the clade. Solanum deflexum is also unique in that the first inflorescence often appears with the first pair of leaves after the cotyledons, giving the appearance of flowering while still a seedling (Nee 1989) . Unlike other members of the clade, S. deflexum is rarely rhizomatous, although it does appear in patches, likely due to the explosive dehiscence of the fruits.
In the description of S. deflexum, Greenman lists three collections, Nelson 2876a, Pringle 6400, and Smith 403, but none was designated as the type. Smith 403 was chosen as the lectotype from among the syntypes because of the quality of the specimen, with both flowering and fruiting material. A collection bearing a label for Smith 403 exists at MEXU but this specimen also bears a label for Pringle 6400, a different syntype collection. The material is likely that of Smith 403 as it is both flowering and fruiting while all of the many Pringle 6400 collections at MEXU and other herbaria only have flower buds or fruit. Nelson 2876a is comprised of plants that are unusually large and are not reflective of the species as a whole.
The type of Salpichroa wrightii exemplifies the problems botanists have encountered with collections by Charles Wright made along the boundary with Mexico. In the protologue, Gray gives the collection locality as "Arizona on the Sonoita" and the type as Wright 1692. Consultation of Shaw's (1987) book about Wright's expeditions and W. T. Kittredge's label on the lectotype sheet, presumably with information taken from Wright's field notes, indicates that his field number for this collection is 549 and it was made on September 17, 1851. The specimens, all apparently belonging to the same gathering, have been distributed with the numbers 1592 and 1692. In fact, on the lectotype sheet at GH the handwritten "1592" appears to have been changed to "1692". Because the distribution number 1692 does not exist for Wright's Solanaceae collections according to Shaw (1987) , it is apparent that all the collections should bear the distribution number 1592 and the protologue contains a typographical error. Herb, slightly woody to woody at base, few-to manybranched, 2-4 dm tall. Stems moderately to densely pubescent with multicelled unbranched erect glandular hairs, these mixed with less frequent slightly longer 1-3-celled unbranched straight hairs. Sympodia 2-foliate, solitary or more commonly geminate, unequal with the smaller leaves up to half of the size of the larger ones. Leaf blades 1-4 + 1-3 cm, elliptic-ovoid to cordiform, chartaceous to membranaceous, sparsely to moderately pubescent adaxially and abaxially with 1 or 2-celled unbranched hairs, these denser along veins; base attenuate to cordate, often decurrent into petiole; apex acute; petioles 0.5-2.2 cm, moderately pubescent with hairs like those of the stem but with fewer eglandular hairs. Inflorescences with 1-4 flowers, the axes moderately pubescent with hairs like those of the stem; peduncles absent; rachis nearly absent; pedicels 6-10 mm in flower, 7-14 mm in fruit. Flowers with the calyx 2-7 mm long, the tube 1-2 mm, the lobes 2-6 + 1-2.6 mm, ovate-elliptic, the apex acuminate, moderately pubescent abaxially with almost exclusively glandular unbranched multicellular erect hairs; fruiting calyx accrescent, the lobes up to 8 mm long, equal to or exceeding the berry at maturity. Corolla 1-3 cm in diameter, rotate with abundant interpetalar tissue, membranaceous, white, the tube 4-6 mm, the lobes 2-4 + 1-3 mm, triangular, acute at apices, with a few eglandular hairs abaxially, mainly on the central part of each lobe, glabrous adaxially. Stamens 4-9.5 mm long; upper, shorter filaments 1-2 mm, the lowermost, longer filament 3-7 mm; anthers 4-6 + 1.3-2 mm, oblong, the base cordate, with a small bulge dorsally, the apex emarginate, the pores directed introrsely and subapically, not opening into longitudinal slits. Ovary glabrous; style 7-9 + 0.5-1 mm, longer than the smaller stamens, closely appressed to the larger stamen, curved near apex: stigma to 1 mm wide. Berries 8-15 mm in diameter, globose, greenish-white when immature, maturing translucent, drying brown to blackish, glabrous, the mesocarp watery and held under pressure until dehiscing explosively at maturity, normally between two calyx lobes. Seeds 10-25 per fruit, 2.5-3.6 + 1.8-2.9 mm, reniform, with a small hollow where connected to the placenta, the margin flattened, the seed surface with raised projections and grooves parallel to margin, giving a netlike impression. Figure 8 .
SOLANUM EVOLVULOIDES Giacomin
Habitat and Distribution-An herb of the transition zone between deciduous forests and xeric formations of shrubby caatinga. It is known only from a restricted area in the southeastern part of Bahia State, Brazil at 0-275 m in elevation (Fig. 5) .
Phenology-Flowering and fruiting materials were collected between February and August, with a flowering peak from February to May; fruiting specimens were collected from June to August.
Conservation Status-The IUCN Red List Status of S. evolvuloides is Endangered based on an area of occupancy 5000 km 2 , 5 collection localities and declines in extent of occurrence, area of occupancy, quality of habitat, and number of locations. The species is known from only two localities where the landscape has been strongly modified in the last decades due to the expansion of urban centers and extensive farming. The region has been the focus of several surveys undertaken by the Centro de Pesquisas do Cacau in association with the New York Botanical Garden; despite this, just a few collections of this species have been made. Although one collection was made in a disturbed area ( Jardim 1843), the most recent collection is from a well-preserved forest fragment, and the species was not found in surrounding areas. There are no collections from within conservation units.
Etymology-The epithet is derived from the similar leaf shape and habit shared with members of the genus Evolvulus L. of the Convolvulaceae. Notes-The species is closely related to S. turneroides and shares with it notable heteranthery, with the filament of one stamen much longer than the other four. Like S. turneroides, the flowers are only open in the morning and close by midday. Solanum evolvuloides can be easily distinguished from all other species in sect. Gonatotrichum by the glandular, multicellular hairs on the stems, inflorescences, and flowers that are not found in any other species of the section.
Jardim 1843 from the banks of the Rio de Contas near the city of Itacaré might be an occasional case of water dispersal by the Contas River, which originates in a xeric environment near the center of Bahia in the caatinga biome. Small shrub from a thick woody taproot with the base reaching 7 mm in diameter, not appearing rhizomatous, much-branched from base, to 5-8 dm tall. Young stems moderately pubescent with two-celled unbranched hairs, these geniculate between first and second cells and pointing apically; older stems glabrescent. Sympodia appearing unifoliate but the structure is difficult to evaluate. Leaf blades 1.5-2.5 + 0.5-1 cm, linear to elliptic, chartaceous to membranaceous, nearly glabrous to moderately pubescent adaxially and abaxially with 1-2-celled unbranched hairs, these lying flat along blade; base acute, often decurrent into petiole; apex acute; petioles absent to 4 mm, moderately pubescent. Inflorescences with 1-3 flowers, the axes sparsely to moderately pubescent with unbranched hairs; peduncle absent or nearly so; rachis absent; pedicels 5-10 mm in flower, 10-20 mm in fruit. Flowers with the calyx 2-4 mm long, the tube 1-2 mm, the lobes 2-3 + 0.5-1 mm, linear-lanceolate, moderately pubescent; fruiting calyx 5-8 mm in length. Corolla 8-12 mm in diameter, rotate with abundant interpetalar tissue, membranaceous, the tube 1.5-2.5 mm, the lobes 1.5-2.5 + 0.8-1.5 mm, triangular, acute at apices, moderately pubescent abaxially with hairs like those of the leaves, glabrous adaxially. Stamens 1.5-2 mm; filaments ca. 0.5 mm; anthers 1.5-2 + 0.5-1 mm, oblong, the base cordate. Ovary glabrous; style 2.5-3 + 0.2-0.4 mm, exserted beyond stamens; stigma to 0.5 mm wide. Berries 5-12 mm in diameter, globose, white to brown when dried, glabrous, appearing to be explosively dehiscent due to the presence of small tears and the wrinkled, deflated appearance of the dried fruits. Seeds 5-15 per fruit, ca. 2.5 + 1.5 mm, with a small notch where connected to placenta, the margin not swollen, the surface with fine raised ridges radiating from center to edges and shallow ridges running parallel to margin. Figure 9 .
Habitat and Distribution-Known from several localities in Pará State, Brazil and one collection from Tocantins State, Brazil at elevations of 50-200 m (Fig. 5) .
Phenology-Flowering materials were collected in June and October to December; fruiting specimens were collected from June to August and October through January.
Conservation Status-According to IUCN guidelines, the status of S. hoffmanseggii is deemed of Least Concern due to a sufficiently large number of collections over a relatively large area of occupancy. Many areas of Amazonia are under-collected, leading to difficulty in understanding the species' distribution (Milliken et al. 2011) . Given this, it is highly likely that S. hoffmanseggii is more widespread and abundant than our data indicate.
Etymology-The epithet honors Johann Centurius Hoffmann Graf von Hoffmannsegg, a German botanist, entomologist, and ornithologist, who sent the sheet collected by F.W. Sieber (whom he employed to make entomological collections in Brazil and whose name he misspelled as Siber) to Sendtner. The specific epithet was originally published as hoffmanseggii, and we have Notes-Solanum hoffmanseggii, although rarely collected, is morphologically and geographically distinct from the other species of sect. Gonatotrichum. This species is more robust than any of the other species except S. lignescens, which can be easily distinguished by its stellate hairs. Anomalously large plants of S. turneroides may reach nearly similar sizes; however, S. turneroides has much larger fruits and heterantherous flowers. The most similar species is S. olympicum, which occurs in southernmost Brazil, Bolivia, Paraguay and Argentina. The two species share distinct geniculate hairs as well as seeds with raised ridges radiating from the center to the margins. Unlike S. hoffmanseggii, S. olympicum has much broader, larger leaves and is a more diminutive plant. Solanum hoffmanseggii is the only member of sect. Gonatotrichum known from northern Brazil. The Souza et al. 223 collection is unusual because the leaves are more ovate than other specimens of S. hoffmanseggii but other characteristics and its geographic location are consistent with this species. The nearest members of the section geographically are S. evolvuloides and S. olympicum, which are found in the drier northeastern state of Bahia and in deciduous forest of northern Goiás respectively.
Solanum hoffmanseggii has been problematic because it is known from relatively few collections and, until recently, the only known type was a mixed collection from M. This sheet contains a sterile leafy twig bearing branched hairs and a small handwritten label with the number "787" and a packet of the same material on the lower right hand side of the sheet; this may belong to a different species of Solanum. Another packet contains fragments including leaves, buds, and flowers of a different plant and is labeled "echtes S. hoffmanseggii Sendtn." by Bitter. However, the material in this packet does not seem to match that of the type of S. hoffmanseggii at BR because the leaves are larger, ovate, and more densely pubescent. This is likely material from a collection of S. olympicum, a species found much further south in Bolivia, Paraguay, and Argentina, that Bitter thought was S. hoffmanseggii. The material on the M sheet is in our view different from that of the BR collection and should be treated with some skepticism. The specimen at BR was chosen as the lectotype because it is far superior in quality and is unequivocally original material. Because of the confusion with the type material of S. hoffmanseggii prior to the discovery of the excellent BR collection, Stern and Bohs (2009) Herb or subshrub from a lignescent base, 0.5-1 m tall. Young stems densely pubescent with pale yellow-grey, porrect-stellate hairs, the stalks nearly absent to 0.5 mm, uniseriate, 5-6 rays, 0.2-0.5 mm in length, unicellular, midpoints lacking to 0.2 mm long; older stems glabrescent with yellow-gray bark. Sympodia 3-plurifoliate. Leaf blades 2-7 + 1.5-4 cm, ovate, chartaceous to membranaceous, sparsely and uniformly pubescent adaxially with stalked stellate trichomes 0.5-1 mm, the rays often absent and the trichomes appearing simple, the base of each trichome somewhat swollen, densely pubescent abaxially with a mixture of stalked and sessile stellate trichomes 1-1.5 mm long, with 2-5 rays and midpoints small or lacking, the trichomes yellowish and almost obscuring the leaf undersides; base truncate to broadly cuneate; apex acute to more or less rounded; petioles 0.2-1 cm, densely stellate-pubescent like the leaf undersides. Inflorescences opposite the leaves or extra-axillary, with (1-) 3-6 (11) flowers, the axes densely stellate pubescent with a mixture of stalked and sessile trichomes ca. 0.5 mm, like those of the stems; peduncles 0.3-0.8 cm; rachis nearly absent; pedicels 7-12 mm in flower, 12-20 mm in fruit, expanding at the apex, spaced 1-2 mm apart. Flowers with the calyx 3-6 mm long, the tube 1-1.5 mm, the lobes 2-4 + 1-2 mm, broadly triangular, reflexed at anthesis, sparsely stellate-pubescent abaxially, glabrous adaxially with a few scattered, usually simple, trichomes along the midvein. Corolla 1.4-1.8 cm in diameter, stellate, membranaceous, white, lobed 3 /4 of the way to the base, the lobes 7-9.5 + 3-4 mm, planar at anthesis, sparsely stellate-pubescent abaxially, glabrous adaxially, the trichomes denser at the tips and along the lobe midveins. Stamens 3.5-5 mm; filaments to 0.5 mm; anthers 3.5-5 + 1.5-2 mm, oblong, the base sagittate, the apex emarginate. Ovary glabrous; style 7-8 + 0.5-1 mm, exserted beyond stamens; stigma 1-1.5 mm wide. Berries 10-12 mm in diameter, globose, green when immature, maturing white or purplish black, semitransparent, drying brown, glabrous, the pericarp thin, the mesocarp watery and held under pressure until dehiscing explosively at maturity; calyx lobes not expanding in fruit. Seeds 15-20 per fruit, ca. 2 + 1 mm, the surfaces minutely pitted. Figure 10 .
Habitat and Distribution-An herb or subshrub of dry, deciduous forests and thickets in mountainous regions from 
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the Sierra Madre Occidental in the Mexican state of Guerrero to Honduras and Nicaragua, from 1,000-1,500 m in elevation (Fig. 7) . Phenology-Flowering collections have been made in February, March, and June-October. Fruiting collections have been made in June -October.
Conservation Status-The widespread distribution and abundant populations of S. lignescens give it an IUCN Red List Status of Least Concern.
Etymology-The epithet lignescens refers to the lignescent, woody habit of the species. Notes-The leaf upper surfaces of S. lignescens usually have a mixture of simple and stellate trichomes, and a given individual may have a mixture of hair types or have only simple trichomes adaxially. Due to the presence of intermediate hair types between simple and stellate, it is likely that the simple trichomes represent cases where the rays have been lost. Stellate trichomes always have a uniseriate, often unicellular stalk. The presence of these hairs and the shrubby habit make S. lignescens easily recognizable from the simple-haired, herbaceous species that comprise the rest of sect. Gonatotrichum.
The type of S. lignescens was not designated in the protologue. From the handwriting on the labels of the duplicates of Palmer 216, it appears that Fernald saw and used the specimens at GH, MO, NY, and US for the species description (the handwriting on the material at F appears to be that of someone else). The material of each of these collections is excellent; however, most collections just have buds while the US specimen has open flowers, making this our choice for the lectotype. Rhizomatous herb, sometimes slightly woody at the base, 1.5-4 dm tall. Stems sparsely to densely pubescent with twocelled, unbranched, straight hairs. Sympodial units bifoliate, geminate. Leaf blades 1-6 + 0.5-3 cm, elliptic to ellipticovoid, chartaceous to membranaceous, nearly glabrous to sparsely pubescent adaxially and abaxially with one or two-celled, unbranched, straight hairs, these lying flat along the blade, denser along veins; base rounded to obtuse, often decurrent into petiole; apex acute to obtuse; petioles 0.5-1 cm, moderately pubescent with unbranched straight hairs. Inflorescence with 1-5 flowers, the axes sparsely to moderately pubescent with unbranched hairs; peduncle absent; rachis absent to ca. 1 mm; pedicels 5-15 mm in flower, 10 -20 mm in fruit. Flowers with the calyx 3-10 mm long, the tube 1-3 mm, the lobes 2-7 + 0.5-1.5 mm, linear-lanceolate, moderately to densely pubescent. Corolla 0.4-1 cm in diameter, rotate with abundant interpetalar tissue, chartaceous to membranaceous, white, the tube 2-3 mm long, the lobes very short, 1-2 + 0.5-1 mm, triangular, acute at apices, sparsely to moderately pubescent abaxially and on margins with 2 or 3-celled unbranched, straight hairs, glabrous adaxially. Stamens 2-4 mm long; filaments up to 1 mm long; anthers 1.5-3 + 0.5-1.5 mm, oblong, the base cordate, the apex emarginate. Ovary glabrous; style 4-6 + 0.5-1 mm, equal to or exserted beyond stamens; stigma to 1 mm wide. Berries 5-12 mm in diameter, globose, white to yellow when immature, maturing semitransparent, drying brown, glabrous, the mesocarp watery and held under pressure until dehiscing explosively at maturity. Seeds 10-35 per fruit, ca. 2.5 + 1.5 mm, lacking an obvious notch where connected to placenta, the margin not swollen, the surface with fine raised ridges radiating from the center to the edges and shallow ridges running parallel to margin. Figure 11 .
Habitat and Distribution-A species known only from the central coast of Ecuador in Provinces Manabí and Guayas from sea level to 400 m in elevation (Fig. 7) .
Phenology-Flowering and fruiting specimens have been collected in February and July.
Conservation Status-Due to the very restricted geographic area in which S. manabiense occurs ( 5,000 km 2 ), the small number of known populations ( 5) and the few collections (4), it is given an IUCN Red List Status of Endangered.
Etymology-The epithet manabiense refers to Manabí Province of Ecuador where the type was found.
Additional Specimens Examined-ECUADOR. Guayas: 2-4 km E from Recinto Olon, ca. 10 km N of Manglaralto, 19 Feb 1974 (fl, fr) Notes-Solanum manabiense is unique in sect. Gonatotrichum due to the combination of its rhizomatous habit; bifoliate, occasionally geminate sympodia; leaves nearly glabrous on the abaxial surface; unbranched, straight (non-geniculate) hairs; small flowers with equal stamens; and seeds with unexpanded margins and no obvious notch at the attachment point to the placenta. It is apparently restricted to coastal Ecuador in the Guayas and Manabí provinces.
Solanum manabiense resembles S. olympicum, but the hairs of S. olympicum are geniculate whereas those of S. manabiense are straight. Solanum manabiense also resembles S. turneroides, but the latter is a more robust herb with heterantherous flowers that are much larger than those of S. manabiense. Solanum manabiense is also similar to S. deflexum, but the latter has leaves pubescent on both surfaces, is not rhizomatous, and has seeds with a swollen margin and pronounced notch where they connect to the placenta. Herb, sometimes slightly woody at base, single-to fewbranched, 1-4 dm tall. Stems sparsely to densely pubescent with two-celled unbranched hairs, these geniculate between first and second cells and pointing apically, very rarely with straight hairs. Sympodia 2-foliate, usually geminate. Leaf blades 1.5-7 + 1-3 cm, elliptic to ellipticovoid, chartaceous to membranaceous, sparsely to moderately pubescent adaxially and abaxially with 1 or 2-celled unbranched geniculate hairs, these lying flat along blade, denser along veins; base rounded to obtuse, often decurrent into petiole; apex acute; petioles 0.5-2.5 cm, moderately pubescent with unbranched geniculate hairs. Inflorescences with 1-5 flowers, the axes sparsely to moderately pubescent with unbranched hairs; peduncle absent or nearly so; rachis absent; pedicels 5-15 mm in flower, 10-20 mm in fruit. Flowers with the calyx 3-10 mm long, the tube 1-3 mm, the lobes 2-7 + 0.5-1.5 mm, linear-lanceolate, moderately to densely pubescent. Corolla 0.5-1.5 cm in diameter, rotate with abundant interpetalar tissue, chartaceous to membranaceous, white, the tube 3-6 mm long, the lobes very short, 1-2 + 0.5-1 mm, triangular, acute at apices, glabrous abaxially and adaxially. Stamens 2-4 mm; filaments up to 1 mm long, one filament 0.25-0.5 mm longer then the others; anthers 1.5-3 mm + 0.5-1.5 mm, oblong, the base cordate, the apex emarginate. Ovary glabrous; style 4-6 + 0.5-1 mm, equal to or exserted beyond stamens; stigma to 1 mm wide. Berries 5-12 mm in diameter, globose, white to yellow when immature, maturing semitransparent, drying brown, glabrous, the mesocarp watery and held under pressure until dehiscing explosively at maturity. Seeds 10-35 per fruit, ca. 2.5 + 1.5 mm, with a small notch where connected to placenta, the margin not swollen, the surface with fine raised ridges radiating from center to edges and shallow ridges running parallel to margin. Figure 12 .
Habitat and Distribution-A weedy species of roadsides, rocky slopes, grassy areas, and forests in central southwest to eastern Brazil, eastern to central Bolivia, eastern Paraguay, and northwestern Argentina between 115-2,700 m in elevation (Fig. 5) .
Phenology-Flowering specimens have been collected January through March and September through November. Fruiting specimens have been collected January through May and August through November.
Conservation Status-The widespread distribution and abundant populations of S. olympicum give it an IUCN Red List Status of Least Concern.
Etymology-The epithet olympicum refers to the type locality which was collected in the hills near Fuerte Olimpo. Notes-Solanum olympicum is the one of the two members of sect. Gonatotrichum, along with S. hoffmanseggii, with characteristic geniculate hairs. These hairs always bend between the first and second cells and point upwards. This trait is absent in some specimens from the northern extent of the species' range in Bahia and Goiás, Brazil (including Arbo et al. 5613, Alvarenga et al. 1295, Mello-Silva 2286, and Silva et al. 4860) . These specimens are disjunct in their distribution and have a mixture of hairs that are held perpendicular to the stem (similar in orientation but shorter than those of S. deflexum; see Fig. 1 ) and hairs that are adpressed and lie flat along the stem. However, other morphological characteristics of these specimens correspond to the concept of S. olympicum, and molecular phylogenies place one of these Bahian specimens as sister to the other populations of S. olympicum. One specimen from Mato Grosso do Sul, Hatschbach et al. 76267, has a shrubby habit with a mixture of geniculate and glandular hairs. This might represent a new species or simply a shrubby example of S. olympicum; however, since this form is only represented by one specimen we have included the collection within S. olympicum.
Solanum olympicum is similar to S. hoffmanseggii, but these species can be distinguished by the narrow, lanceolate leaves and shrubby habit of S. hoffmanseggii compared with the elliptic to elliptic-ovoid leaves and herbaceous habit of S. olympicum. The flowers of S. olympicum are weakly heterantherous with one filament slightly elongated (Fig. 12) , which is typically only visible in living plants and differentiates it from the larger, strongly heterantherous flowers of S. turneroides and S. evolvuloides. Solanum olympicum also resembles S. adscendens, but the latter species has cordate leaves, a more branched, spreading growth form, and is restricted to Rio Grande do Sul in Brazil and neighboring parts of Argentina. The Bahian collections of S. olympicum lack glandular hairs on the stems and calyx, unlike the Bahian species S. evolvuloides, which has abundant glandular pubescence.
The protologue describing S. olympicum placed it in sect. Morella Dumort. (now sect. Solanum) and until this revision the name S. olympicum has not been associated with sect. Gonatotrichum. All specimens of S. olympicum cited in this revision have been recently annotated as "S. parcistrigosum," which was the accepted name until the earlier S. olympicum was discovered. The protologue describing S. olympicum clearly indicates that the specimen in the Hassler Herbarium in Geneva is the holotype. Bitter's description of S. parcistrigosum cited only one specimen at the Stockholm herbarium, making this the holotype.
Herb, sometimes slightly woody, few-to many-branched, 2-7 dm tall. Stems sparsely to densely pubescent with straight one-celled or geniculate two-celled hairs, the straight hairs common on older growth, the geniculate hairs dense on new growth. Sympodia 2-foliate, usually geminate. Leaf blades 1-7 + 0.75-3 cm, elliptic to elliptic-ovoid, chartaceous to membranaceous, sparsely to moderately pubescent adaxially and abaxially with 1-or 2-celled unbranched hairs, these lying flat along blade, denser along veins; base rounded to obtuse, often decurrent into petiole; apex acute; petioles 0.5-2.5 cm, moderately pubescent with unbranched hairs. Inflorescences with 1-5 flowers, the axes sparsely to moderately pubescent with unbranched hairs; peduncle absent or nearly so; rachis absent; pedicels 5-15 mm in flower, 12-20 mm in fruit. Flowers with the calyx 3-6 mm long, the tube 1-3 mm, the lobes 2-4 + 0.5-1.5 mm, linear-lanceolate, moderately to densely pubescent. Corolla 1-2.5 cm in diameter, rotate with abundant interpetalar tissue, chartaceous to membranaceous, white to purple, the tube 4-10 mm, the lobes 2-4 + 1-2 mm, triangular, acute at apices, glabrous abaxially and adaxially. Stamens 3-6 mm; upper, shorter filaments 1-2 mm, the lowermost, longer filament 3-7 mm, glabrous or pubescent; anthers 4-6 + 1-2 mm, oblong, the base cordate, the apex emarginate. Ovary glabrous; style 7-10 + 0.5-1 mm, longer than the smaller stamens, closely appressed to larger stamen, curved near the apex; stigma to 1 mm wide. Berries 10-20 mm in diameter, globose, white to yellow when immature, maturing semitransparent, drying brown, glabrous, the mesocarp watery and held under pressure until dehiscing explosively at maturity. Seeds 10-35 per fruit, ca. 2.5 + 1.5 mm, the entire seed twisted, not flattened, with a small notch where connected to placenta, the surface with raised cell walls forming netlike projections. Figure 13 .
Habitat and Distribution-A weedy species of roadsides, grassy pastures, gallery forest, alluvial flats, forest edges, and open shrubby vegetation that occurs from central Bolivia to eastern Paraguay and the Brazilian state of Mato Grosso do Sul and south into northwestern Argentina between 300-1,950 m in elevation (Fig. 5) .
Phenology-Flowering specimens have been collected in all months except August with a peak from October through February. Fruiting specimens have been collected in January through May and September through December.
Conservation Status-The widespread distribution and abundant populations of S. turneroides give it an IUCN Red List Status of Least Concern.
Etymology-The epithet turneroides presumably refers to a resemblance to the genus Turnera (Turneraceae), possibly due to the five-parted flowers that usually open in the morning and last for only a few hours. In the description, Chodat mistakenly likens the habit of S. turneroides to that of S. caripense Dunal, a viny member of Solanum sect. Basarthrum. Notes-Strongly heterantherous flowers are only found in two members of the section, S. turneroides and S. evolvuloides. Solanum turneroides can be distinguished from S. evolvuloides by its lack of glandular hairs, its larger flowers, and its more widespread South American distribution. As noted by Nee (1989) , the flowers of S. turneroides are not open in the heat of the day, as is also the case for S. evolvuloides (L. Giacomin, pers. obs.) . When grown in the greenhouse at UT the flowers were open and very fragrant during the night and early morning. As the day gets warmer the flowers take on a wilted appearance. The pollinators of these flowers are unclear. Fragrance is unusual in the genus and is commonly only found in S. sect. Pachyphylla (Bohs 1994) . The floral development is also of interest, with the stamens of equal length on the first day the flower is open and then the filament of the lowermost anther doubling in length the following day (Figs. 13C, D) .
Although herbarium sheets rarely display the feature, S. turneroides seems to spread rhizomatously. The hairs of S. turneroides are also unique in the section. While they superficially appear to be geniculate, like those of S. olympicum and S. hoffmanseggii, closer inspection shows that the hairs are simply bent downward on the stem and lack the 90 elbow bend that characterizes the hairs of the latter two species. Using scanning electron microscopy, the base of these hairs appears to have a ring of small lateral cells, hinting that perhaps these hairs are reduced stellate hairs. If so, it may suggest that the simple hairs found in this and other species of sect. Gonatotrichum may represent evolutionary reductions from stellate hairs.
The protologue of S. turneroides cites many Hassler specimens as syntypes, all from Paraguay, but gives no herbarium locations. Hassler 4396 has been chosen from among the many syntypes cited because of the quality of the collection and its wide distribution in herbaria. The sheet from the Hassler herbarium at G is chosen as the lectotype.
Bitter cited four syntypes in his protologue for S. gonatotrichum, including Fiebrig 2732 and three un-numbered specimens collected in Salta, Argentina by Hieronymus & Lorentz, all from Berlin and destroyed. A duplicate specimen of the only numbered syntype, Fiebrig 2732, is at Munich and we have designated this as the lectotype because of the quality of the material and widespread photographs of the specimen.
Bitter's protologue of S. geniculatistrigosum cited only a single specimen from B, the holotype, which was destroyed in 1942. Photos of this sheet remain at F, G, GH and WIS; a duplicate at BM has been designated the lectotype and isolectotypes have been seen at LE and P.
Bitter also cited only one specimen of S. flavistrigosum at S, making it the holotype. The only unusual aspect of this is that Bitter describes the flowers in detail, but the specimen only has buds.
